1. Introduction {#s0005}
===============

Meaning in life (defined as the pursuit of intrinsically valued goals) is inversely associated with harmful drinking ([@b0015], [@b0140]), and reductions in harmful drinking are preceded by increased self-control ([@b0120]) and reduced valuation of alcohol ([@b0085]). In the present study we tested the hypothesis that associations between meaning in life and harmful drinking are mediated by self-control and valuation of alcohol.

Harmful alcohol consumption typically peaks and then declines during emerging adulthood ([@b0005]). This "maturing-out" phenomenon ([@b0100]) is often explained through the role incompatibility theory ([@b0175]) whereby the acquisition of adult roles and responsibilities is in direct conflict with harmful alcohol consumption and AUD (e.g. 'role socialisation'). These adult roles typically include parenthood, marriage, cohabitation, and employment ([@b0145], [@b0150]), all of which enable the formation of identity ([@b0115]) which is related to establishing a sense of 'meaning in life' ([@b0095]). Meaning in life can be separated into 'presence of meaning'; the extent to which a person pursues intrinsically valued goals and experiences meaning in their life, and the 'search for meaning'; the extent to which a person is actively seeking meaning in their life. As people age, search for meaning in life declines whilst presence of meaning in life increases ([@b0165]). Presence of meaning is inversely related to harmful alcohol consumption in young adults ([@b0015]), students ([@b0140]) and people receiving treatment for AUD ([@b0125]). The relationship between search for meaning in life and alcohol consumption has not been so intensively studied, although one study demonstrated a non-significant association between the two ([@b0015]).

Changes in self-control might be an important psychological mechanism that accompanies the declining search and increasing presence of meaning in life. Self-control reflects the capacity to exert control over thoughts, emotions, and behaviours ([@b0020]), and it is robustly negatively correlated with harmful drinking ([@b0020], [@b0025], [@b0120]). Self-control is positively associated with presence of meaning in life and negatively associated with search for meaning in life ([@b0055]). One study demonstrated that the positive association between self-control and meaning in life was mediated by the perception of having structure in life ([@b0155]). Therefore, presence of meaning in life may facilitate and maintain self-control through the ability for a person to organise and structure their life, whereas this is potentially lacking in people who are searching for meaning in life. Taken together, increased meaning in life should promote increased self-control, which in turn should be associated with reduced alcohol consumption.

The presence of meaning in life may also alter the valuation of alcohol. Alcohol's value can be measured through alcohol purchase tasks ([@b0090], [@b0110]) and concurrent choice tasks ([@b0045]), and is positively associated with harmful drinking (see [@b0065], for a review). When a person has valued life goals that are incompatible with harmful alcohol consumption, the benefits of alcohol may be outweighed by its costs ([@b0080]). Indeed, the presence of meaning in life is inversely associated with the incentive salience of alcohol ([@b0105]), although the association between meaning in life and alcohol value has not yet been directly investigated.

The current study investigated whether meaning in life is associated with harmful drinking (assessed with the Alcohol Use Disorders Identification Test; AUDIT), and whether this association is mediated by individual differences in self-control and value of alcohol. Design, hypothesis and analysis strategy were pre-registered ([[https://aspredicted.org/xw583.pdf]{.ul}](https://aspredicted.org/xw583.pdf){#ir005}). Our hypotheses were:1.There will be a significant negative association between presence of meaning in life and AUDIT, and a significant positive association between searching for meaning in life and AUDIT.2.The hypothesised associations between meaning in life and AUDIT will be mediated by self-control and alcohol value.

2. Methods {#s0010}
==========

2.1. Design {#s0015}
-----------

This was a cross-sectional observational study. The dependent variable was scores on the AUDIT, which provides an indication of hazardous drinking. Predictor variables included presence of meaning in life, and search for meaning in life. Mediator variables were trait self-control and value of alcohol. We aimed to recruit a minimum of 500 volunteers to have sufficient power to detect a small effect size (*r =* 0.10*)* in a mediation analysis with 80% power ([@b0035]). We oversampled because we reached our recruitment target prior to the end of our testing period.

2.2. Participants {#s0020}
-----------------

We recruited 1,146 (858 female) volunteers (age; *M* = 36.54, *SD* = 31.36) through social media platforms (Facebook and Twitter) between February and June 2018. The study was made available internationally. Inclusion criteria were age \> 18 years and AUDIT \> 0. After removal of outliers and incomplete responses, a total sample of 1,043 (786 female) participants (age; *M* = 35.51, *SD* = 12.95) remained (91.1% of the original sample) with ages ranging from 18 to 81 years old. The study was approved by the University of Liverpool research ethics committee, and all participants provided informed consent.

2.3. Measures {#s0025}
-------------

### 2.3.1. Outcome variable {#s0030}

Alcohol Use Disorders Identification Test (AUDIT; [@b0135]): The full 10-item AUDIT had acceptable internal reliability, McDonald's ω = 0.83 ([@b0070], [@b0075]).

### 2.3.2. Predictor variable {#s0035}

The Meaning in Life Questionnaire (MLQ; [@b0160]): This 10-item scale measures two dimensions: presence of meaning (how much respondents feel their lives have meaning), and search for meaning (how much respondents are striving to find meaning in their lives). Questions included "I have discovered a satisfying life purpose" and "I am looking for something that makes my life feel meaningful". Participants responded on a scale ranging from 1 (absolutely untrue) to 7 (absolutely true). Higher scores indicate higher presence of meaning or search for meaning. The MLQ has good internal consistency, test--retest stability, convergent and discriminant validity ([@b0160]). Each subscale had excellent internal reliability; presence, ω = 0.91, search ω = 0.91.

### 2.3.3. Mediating variables {#s0040}

Brief self-control scale (BSCS; [@b0170]): This 13-item scale captures the extent to which people feel that they can resist external influences and control their behaviour, for example "I am able to work effectively toward long-term goals". Participants responded on a 1 (not at all like me) to 5 (very much like me) scale. The BSCS had acceptable internal consistency, ω = 0.82.

Brief Assessment of Alcohol Demand (BAAD; [@b0110]): This 3-item scale captures three indices of alcohol demand: intensity, Omax, and breakpoint. Intensity refers to alcohol consumption independent of price and was measured with the question "If drinks were free, how many would you have?" (Responses were multiple choice and ranged from: 0 to 10 drinks). Omax refers to the maximum expenditure on alcohol across differing prices, and was measured with the question "What is the maximum total amount you would spend on drinking during that drinking occasion?" (Responses were multiple choice, given in pounds, and ranged from £0 to £30 or more). Breakpoint refers to the first price that suppresses consumption to zero and was measured with the question "What is the maximum you would pay for a single drink?" (Reponses were multiple choice, given in pounds, and ranged from £0 to £15 or more). We included a link to a currency converter so that respondents outside of the United Kingdom could provide an accurate answer.

### 2.3.4. Additional questions {#s0045}

We obtained demographic information on age and gender, and other demographic and lifestyle questions (see [Supplementary material](#s0075){ref-type="sec"}).

2.4. Data reduction and analyses {#s0050}
--------------------------------

Both subscales of the MLQ demonstrate convergent and discriminant validity ([@b0160]) and previous research using the MLQ has explored these subscales separately and demonstrated dissociable effects for presence of meaning in life and search for meaning in life ([@b0015], [@b0055]). Therefore, we included these subscales of meaning in life separately in our analyses.

Hierarchical regression was used to investigate the associations between meaning in life and AUDIT scores. AUDIT scores were square root transformed to improve the distribution. We adjusted for gender and age because these factors are associated with alcohol use ([@b0010]).

We computed a composite measure of BAAD because intensity, Omax, and breakpoint were significantly inter-correlated (intensity and Omax, *r* = 0.54; intensity and breakpoint, *r* = 0.13; Omax and breakpoint, *r* = 0.45; all *p's* \< 0.01), and thus they were z-scored and combined. This was our proxy for alcohol value, which had acceptable internal reliability, ω = 0.70.

PROCESS ([@b0040]) was used to investigate whether the associations between meaning in life and AUDIT scores were mediated by trait self-control and / or alcohol value. We calculated bias-corrected, bootstrapped (5000 samples) confidence intervals.

In total, 103 cases were removed prior to analysis. See [supplementary material](#s0075){ref-type="sec"}s for justification and a sensitivity analysis that included all cases.

3. Results {#s0055}
==========

Descriptive statistics are presented in [supplementary materials](#s0075){ref-type="sec"}. Approximately half of the sample (504 participants; 48.32%) were hazardous or harmful drinkers (AUDIT ≥ 7).

The associations between meaning in life and AUDIT scores ([Table 1](#t0005){ref-type="table"}).Table 1Hierarchical regression predicting AUDIT scores, predictor variables presence of meaning and search for meaning in life, after controlling for age and gender.VariableCumulativeSimultaneousR^2^-changeF-change*BB* (SE)β*pStep 1*Age0.09F(2,1040) = 51.07[\*\*](#tblfn1){ref-type="table-fn"}−0.020.00−0.24*p* \< .001Gender−0.190.06−0.09*p* = .004*Step 2*Presence0.02F(2,1038) = 11.05[\*\*](#tblfn1){ref-type="table-fn"}−0.010.00−0.08*p* = .015Search0.010.000.10*p* = .001[^1]

The regression model accounted for 11% of the variance in AUDIT scores (Adjusted R^2^ = 0.11, F(4,1038) = 31.56, *p* \< .001, Cohen's *f*^2^ = 0.12). Age (95% CI −0.02 to −0.01) and gender (95% CI −0.31 to −0.06) predicted approximately 9% of variance (Cohen's *f*^2^ = 0.10). Presence of meaning in life (95% CI −0.02 to −0.00) and search for meaning in life (95% CI 0.01 to 0.02) predicted an additional 2% of variance (Cohen's *f*^2^ = 0.02).

Mediation of the associations between meaning in life and AUDIT scores by self-control and value of alcohol ([Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}).Fig. 1A multiple-mediation pathway of the indirect effect of presence of meaning in life on AUDIT that was mediated by self-control and alcohol value. Values are unstandardized coefficients and standard errors. \*\*p \< .001, \*p = .05.Fig. 2A multiple-mediation pathway of the indirect effect of search for meaning in life on AUDIT that was mediated by self-control and alcohol value. Values are unstandardized coefficients and standard errors. \*\*p \< .001, \*p \< .05.

The direct effect of presence of meaning in life on AUDIT was not significant (*B* = −0.04, SE = 0.02, *p* = .087, 95% CI −0.08 to 0.01). However, the indirect effect of self-control (*B* = −0.09, SE = 0.01, 95% CI −0.12 to −0.06) was statistically significant and the indirect effect of alcohol value (*B* = −0.02, SE = 0.01, 95% CI −0.04 to 0.00) was marginally significant (see [Fig. 1](#f0005){ref-type="fig"}). Taken together, in the model accounting for all mediators, presence of meaning in life explained 35% of the variance in AUDIT (R^2^ = 0.35, p \< .001). This demonstrates that the negative association between presence of meaning in life and AUDIT was mediated by increased self-control and decreased alcohol value.

Regarding search for meaning in life, the direct effect of search on AUDIT was statistically significant (*B* = 0.07, SE = 0.02, *p* \< .001, 95% CI 0.03 to 0.11) and the indirect effects of self-control (*B* = 0.05, SE = 0.01, 95% CI 0.03 to 0.07) and alcohol value (*B* = 0.02, SE = 0.01, 95% CI 0.00 to 0.04) were statistically significant (see [Fig. 2](#f0010){ref-type="fig"}). Taken together, in the model accounting for all mediators, search for meaning in life explained 36% of the variance in AUDIT (R^2^ = 0.36, p \< .001). This demonstrates that the positive association between search for meaning in life and AUDIT was partially mediated by decreased self-control and increased alcohol value.

4. Discussion {#s0060}
=============

As hypothesized, a hierarchical regression demonstrated that elevated AUDIT scores were negatively associated with presence of meaning in life but positively associated with search for meaning in life, after adjusting for demographic factors. In order to explore the observed association between meaning in life and AUDIT, we conducted mediation analyses which showed that both of these associations were mediated by trait self-control and value of alcohol. These findings are a step towards understanding the psychological mechanisms through which increasing presence of meaning in life and reduced search for meaning in life might cause people to reduce their alcohol intake.

Our findings replicate recent research demonstrating that self-control is positively associated with presence of meaning in life and negatively associated with search for meaning in life ([@b0055]). Given that having a sense of structure in life has been found to mediate the positive association between presence of meaning in life and self-control ([@b0155]), it may be that when a person acquires or enters into adult roles that provide meaning in life this leads to a structured lifestyle (e.g. having children or stable employment and an early waking routine). In turn, this should facilitate self-control which is robustly associated with reduced alcohol consumption ([@b0020], [@b0025], [@b0120]).

Our study was the first direct investigation of the relationship between meaning in life and the value of alcohol. Our finding that value of alcohol is negatively associated with presence of meaning in life and positively associated with search for meaning in life may be explained by the costs of harmful alcohol consumption (e.g. being hungover for work or childcare) outweighing and outlasting the benefits (e.g. euphoric effects and intoxication) ([@b0080]). Consequently, the reduced benefit and increased cost of consuming alcohol may result in reductions in the value that is ascribed to alcohol. Indeed, the value of alcohol is positively associated with harmful drinking ([@b0065]), and therefore this should lead to reduced alcohol consumption.

Our study has some important limitations, and our findings identify important avenues for future research. As with all online self-report measures, participants' responses could have been biased ([@b0130]) and the use of an online convenience sample limits the generalisability of the findings. A further limitation is the use of mediation analyses on cross-sectional, observational data, which may yield biased estimates of effects ([@b0030]). Furthermore, although our findings are robust, meaning in life accounted for only 2% of the variance in AUDIT scores and the effect size was small in magnitude. The decline in drinking during emerging adulthood ([@b0005]), often referred to as "maturing-out" ([@b0100]) may be underpinned by changes in self-control ([@b0060]) and socialisation into social roles that provide meaning in life ([@b0050]). Our findings implicate developmental changes in self-control and alcohol value as candidate psychological mechanisms that may underlie maturing out. Conversely, failures to mature out of harmful drinking during early adulthood could be partly attributed to inflexible self-control and alcohol value. Future prospective or cohort studies are needed to determine the directionality of these associations.

In conclusion, this study demonstrated that meaning in life is associated with harmful drinking, and these associations were mediated by the value of alcohol and trait self-control. These findings have potential implications for our understanding of the psychological mechanisms that underlie developmental transitions out of harmful drinking, or the persistence of harmful drinking into early adulthood.
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[^1]: *p* \< .001.
